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Introduction 

The  'risk  of  developing  breast  cancer  rises  with  obesity,  however  the  cause  of  this 
phenomenon  is  unknown.  The  growing  adipocyte  population  during  obesity  may  contribute 
directly  to  breast  cancer  by  providing  an  excess  of  growth  factor(s)  that  are  required  for  normal 
mammary  epithelial  cell  proliferation.  An  intriguing  candidate  is  leptin,  a  protein  produced 
almost  exclusively  by  adipocytes  for  the  regulation  of  energy  metabolism.  Leptin  also  influences 
reproductive  development.  As  lactation  is  an  extension  of  reproduction,  the  premise  is 
established  for  leptin  to  participate  in  mammary  gland  development.  Preliminary  evidence  in  our 
lab  indicates  that  mammary  epithelial  cells  express  leptin  receptors  and  may  be  capable  of 
responding  to  leptin  released  by  the  surrounding  adipocytes.  The  studies  of  this  proposal  test 
the  hypothesis  that  the  interaction  of  leptin  with  its  receptor  regulates  normal  and 
pathologic  mammary  epithelial  cell  proliferation  and/or  differentiation.  Aim  1  will  examine 
leptin’s  role  in  mammary  gland  development  by  assessing  the  mRNA  and  protein  expression  of 
leptin  and  its  receptor  in  the  mammary  glands  of  virgin,  pregnant,  and  lactating  mice.  Archival 
human  breast  tissue  samples  collected  from  healthy  and  breast  cancer  patients  also  will  be 
examined  to  determine  if  leptin  or  leptin  receptor  expression  changes  with  tumor  development. 
Biochemical,  immunohistochemical,  molecular  techniques  will  be  used  to  qualify  mRNA  and 
protein  expression.  Aim  2  will  evaluate  if  the  interaction  of  leptin  with  its  receptor  induces 
proliferation  and/or  differentiation  of  normal  and  tumor-derived  mammary  epithelial  cells.  The 
first  objective  of  this  aim  will  judge  the  proliferative  effects  induced  by  leptin-containing  pellets 
implanted  in  the  mammary  glands  of  leptin-deficient  (ob/ob)  mice.  The  second  objective  will 
complement  the  in  vivo  studies  by  examining  the  direct  effects  of  leptin  administration  on  the 
proliferation  and  differentiation  of  normal  and  tumor  derived  mammary  epithelial  cells.  The 
final  objective  will  examine  the  biochemical  signaling  mechanisms  by  which  leptin  activates 
epithelial  cell  responses  by  determining  the  activation  of  specific  signal  transducers  and 
activators  of  transcription  (STAT)  proteins  through  electrophoretic  mobility  shift  and  supershift 
assays.  Understanding  the  functional  role  of  adipocyte-derived  factors  on  mammary  cell  growth 
is  imperative,  especially  because  of  the  increased  risk  of  breast  cancer  that  occurs  with  obesity. 
The  results  of  these  studies  will  contribute  directly  to  the  knowledge  of  mammary  gland 
development  and  possibly  tumor  development  by  providing  new  information  regarding  the 
signaling  pathways  between  the  adipocyte-rich  stroma  and  mammary  epithelial  cells. 
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Body 


As  indicated  in  the  cover  letter,  the  process  of  transferring  the  award  from  The 
Pennsylvania  State  University  to  The  University  of  Tennessee  resulted  in  a  delay  of  one  year. 
The  award  was  reinitiated  January  2002  with  a  completion  date  of  October  2003.  In  an  effort  to 
minimize  confusion,  the  October  2003  date  will  be  considered  the  final  36  months  that  was 
indicated  in  the  original  statement  of  work.  All  other  dates  will  be  adjusted  accordingly. 
Moreover,  an  extension  of  one  year  will  be  requested  to  allow  completion  of  the  budgeted 
projects. 


Technical  Objective  1.  Expression  of  leptin  and  leptin  receptor  isoforms  varies  with 
mammary  gland  development  or  tumor  formation  (1-24:  24th  month  =  September  2002). 

A.  Expression  of  leptin  and  leptin  receptor  mRNA  and  protein  daring  mammary  gland 
development. 

Since  the  last  report,  all  tissues  have  been  collected  for  analysis  of  leptin  and  leptin  receptor 
mRNA  and  protein  expression  at  4  and  10  weeks  of  age;  9, 14,  and  20  days  of  pregnancy;  4  days 
of  involution  and  4  days  of  lactation;  with  4  replicate  samples  at  each  time  point.  Samples  were 
collected  and  immediately  placed  in  RNAlater  solution  and  stored  at  -20°C.  Thus  far  no  samples 
have  been  analyzed  for  leptin  or  leptin  receptor  mRNA  expression.  Immunohistochemical 
analysis  of  leptin  receptor  expression  has  been  initiated.  Unfortunately,  difficulties  have  been 
encountered  in  routine  analysis  within  the  laboratory  relating  to  poor  intensity  of  positive 
staining  -  regardless  of  antibody  specificity  or  source.  Current  efforts  are  aimed  at 
troubleshooting  this  problem  and  are  focusing  primarily  on  the  paraffin-embedding  and  antigen 
retrieval  process.  It  is  expected  that  this  problem  will  be  corrected  in  the  next  3  months. 

B.  Expression  of  leptin  and  leptin  receptor  mRNA  and  protein  in  primary  human  tumors. 

Samples  are  continuing  to  be  collected  by  Dr.  Stan  Lightfoot  at  the  University  of 
Oklahoma  Health  Sciences  Center,  Once  the  immunohistochemical  analysis  is  functional  in 
the  lab,  the  human  samples  will  be  initiated.  The  original  plan  of  work  indicated  that  these 
studies  would  be  completed  within  the  30th  month  of  this  award,  which  would  correlate  to 
March  2003.  However,  due  to  the  difficulties  encountered  with  the  immunohistochemical 
analysis,  additional  time  will  be  requested. 

Technical  Objective  2.  Determine  if  leptin  interaction  with  its  receptor  regulates 
mammary  epithelial  cell  proliferation  and/or  differentiation  (months  18-36:  March  2002  - 
Oct  2003). 

A.  Analysis  of  leptin  function  in  vivo  (months  18-22). 

1 .  Samples  to  evaluate  the  morphological  development  of  mammary  glands  from  obesity 
(ob/ob)  mice  and  their  lean  littermates  at  4  and  10  weeks  have  been  collected.  The  initial 
analysis  of  morphological  development  revealed  that  there  is  no  ductal  or  alveolar 
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growth  in  the  ob/ob  mutant  phenotype,  regardless  of  age.  This  contrasts  with  lean 
littermates  that  have  normal  ductal  and  alveolar  development.  Current  efforts  are  more 
objectively  analyzing  development  by  calculating  the  number  and  area  of  terminal  end 
buds,  as  well  as  ductal  branch  points. 

One  potential  explanation  for  the  lack  of  ductal  and  alveolar  development  in 
ob/ob  mice  is  the  lack  of  estrogen  and  progesterone,  as  these  hormones  are  not  expressed 
because  these  mice  do  not  undergo  puberty.  To  test  this  hypothesis,  estrogen  and 
progesterone  injections  were  given  to  ovariectomized  ob/ob  and  lean  (ob+/ob?)  mice  for 
0,  1,2,  and  3  weeks.  Development  was  assessed  in  mammary  gland  whole  mounts  and 
revealed  limited  ductal  outgrowth,  smaller  terminal  end  buds,  and  no  alveolar 
development  (figure  1).  Current  efforts  are  more  objectively  analyzing  development  by 
calculating  the  number  and  area  of  terminal  end  buds,  as  well  as  ductal  branch  points  in 
relation  to  mice  of  similar  to  3  weeks  of  mammary  gland  development. 


Figure  1,  Representative  whole  mammary  gland  mounts  of  obese  (ob/ob)  or  lean  (+/?)  mice 

given  three  weeks  of  daily  injections  with  1  pg  estrogen  and  1  mg  progesterone. 
Magnification  lOx. 


Obese  (ob/ob) 


Lean  (+/?) 
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Methods 

Animals.  C57B1/6J  mice  were  raised  utilizing  standard  husbandry  practices;  whereas 
ob/ob  mice  and  their  lean  littermates  were  purchased  as  needed  (Jackson  Laboratories). 
To  establish  dates  of  conception,  female  mice  were  examined  visually  12-24  hours  after 
copulation  for  plug  formation.  At  either  4  and  10  weeks  of  age;  9,  14,  and  20  days  of 
pregnancy;  4  days  of  involution  or  4  days  of  lactation  mice  were  euthanized,  all 
mammary  glands  collected,  placed  in  RNAlater  solution  (Ambion),  and  frozen  at  -20°C 
for  later  mRNA  and  immunohistochemical  analysis. 

Estrogen  and  progesterone  injections.  The  ob/ob  mice  and  their  lean  littermates  were 
ovariectomized  one  week  after  arrival,  when  the  mice  were  approximately  5  weeks  of 
age.  Mice  were  allowed  to  rest  for  one  week  after  surgery  to  allow  recovery  and  removal 
of  endogenous  estrogen  and  progesterone  sources.  Mice  were  given  daily  am  injections 
of  water-soluble  estrogen  (1  pg;  Sigma)  and  progesterone  (1  mg;  Sigma)  for  1,  2,  or  3 
weeks.  Mice  then  were  euthanized,  the  inguinal  mammary  glands  collected  for  whole 
mount  analysis  and  the  thoracic  glands  collected  in  RNAlater  for  subsequent  RNA 
analysis. 

Whole  mount  fixation.  Whole  mounts  were  processed  as  outlined  by  Rasmussen,  et  al. 
Briefly,  the  number  4  inguinal  glands  were  removed  from  the  right  and  left  sides  and 
placed  on  a  Superfrost  Plus  slides.  The  tissues  were  fixed  with  Camoy’s  fixative  2  (10% 
glacial  acetic  acid:  30%  chloroform:  60%  absolute  ethanol)  overnight.  The  glands  were 
rehydrated  through  decreasing  concentrations  of  alchohol  washes. 

B.  Analysis  ofleptin  function  in  vitro  (months  20-26). 

As  indicated  in  the  previous  report,  an  in  vitro  system  was  being  developed  that  would 
enhance  leptin  receptor  expression  in  vitro  without  transfecting  in  exogenous  DNA.  Essentially, 
culture  of  HC1 1  cells  on  collagen  induced  the  expression  of  the  long  isoform  ofleptin  receptor 
mRNA;  whereas,  the  addition  of  insulin  and  epidermal  growth  factor  induced  the  short  isoform 
ofleptin  receptor  mRNA.  Current  efforts  are  directed  towards  verifying  leptin  receptor  protein 
expression  to  authenticate  this  as  a  viable  system  for  studying  the  effects  of  leptin  on  mammary 
epithelial  cell  function  without  resorting  to  more  artificial  means  such  as  transfection. 


C.  Evaluate  leptin  activation  of  specific  STAT  proteins  in  mammary  epithelial  cells  (months  27- 
36). 


Not  initiated. 
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Key  research  accomplishments 

►  Mammary  gland  development  requires  some  level  of  leptin 

►  In  vitro  culture  system  to  stimulate  leptin  receptor  expression  without  transfection 


Reportable  outcomes 

Manuscripts,  Abstracts,  and  Presentations  relevant  to  this  award: 
Abstracts 


Pighetti,  GM,  2001.  Impact  of  leptin  on  in  vitro  cytokine  production  during  early  and  mid 
lactation.  J  Dairy  Sci  84  supplement  1:151. 

Pighetti,  GM,  2002.  Leptin  regulation  of  mammary  cell  growth.  Department  of  Defense  Breast 
Cancer  Research  Meeting  Proceedings  volume. 

Presentations 


Impact  of  leptin  on  in  vitro  cytokine  production  during  early  and  mid  lactation.  Annual 
American  Dairy  Science  Association  Joint  Meeting.  Indianapolis,  IN,  July  2001 . 

Does  obesity  cause  breast  cancer  risk?  The  University  of  Tennessee  Nutrition  Departmental 
Seminar  Series.  Knoxville,  TN,  March  2002.  (Invited) 

Pighetti,  GM,  2002.  Leptin  regulation  of  mammary  cell  growth.  Era  of  Hope  Meeting, 
Department  of  Defense  Breast  Cancer  Program,  Orlando,  FL,  September  2002. 

Employment  Opportunities  Obtained 

Assistant  Professor  of  Animal  Science  (tenure-track),  Department  of  Animal  Science,  The 
University  of  Tennessee,  Knoxville  started  February  1,  2001. 

Concluding  comments. 

Overall,  I  am  disappointed  with  the  lack  of  progress  that  has  been  made  with  respect  to 
this  grant  proposal,  and  I’m  certain  the  reviewers  are  as  well.  The  following  comments  are  not 
offered  as  excuses,  but  as  factors  contributing  to  the  lack  of  progress.  The  primary  reason  can  be 
attributed  to  the  process  of  moving  twice  during  the  tenure  of  this  award.  In  each  case,  it  was 
necessary  to  set  up  a  laboratory  to  conduct  my  research,  taking  at  least  6  months  each  time.  I 
also  was  reluctant  to  continue  this  research  upon  arrival  at  my  current  position  because  of  limited 
funds  available  within  the  department.  Hence,  little  research  and  reestablishment  of  specific 
assays  was  not  conducted  until  the  award  was  transferred  in  January  2002.  Thus,  the  past  10 
months  have  been  spent  collecting  samples  and  re-developing  the  assays  to  a  new  location.  A 
second  contributing  factor  would  be  the  growing  pains  associated  with  being  a  new  faculty 
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member.  Although  I  recognized  considerable  time  would  need  to  be  devoted  to  areas  other  than 
research,  I  did  not  appreciate  the  extent  to  which  this  occurred.  After  having  completed  a  foil 
year,  I  believe  I’m  better  prepared  at  managing  my  research,  teaching,  and  service  commitments. 
Moieover,  the  people  within  my  laboratory  have  more  experience,  and  will  require  less- 
individualized  attention,  allowing  me  to  focus  on  this  work  more  intensively.  Accordingly  work 
has  moved  forward  steadily  over  the  past  several  months  and  I  fully  expect  this  to  continue.  A 
request  will  be  submitted  to  extend  the  statement  of  work,  in  recognition  that  the  delays  in 
progress  have  been  recognized  and  solved.  I  respectfully  request  that  these  considerations  be 
taken  into  account  upon  review  of  this  award. 
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The  risk  of  developing  breast  cancer  after  menopause  rises  with  obesity,  although  the  cause 
is  unknown.  The  expanding  adipocyte  (ie.  fat  cell)  population  during  obesity  may 
contribute  directly  to  breast  cancer  by  providing  excess  factor(s)  that  maintain  normal 
growth.  An  intriguing  candidate  is  leptin,  a  protein  produced  almost  exclusively  by 
adipocytes.  To  test  the  hypothesis  that  leptin  regulates  mammary  epithelial  cell  growth,  a 
mouse  mammary  epithelial  cell  line,  HC1 1,  was  incubated  with  increasing  doses  of  leptin 
(0-100  ng/ml)  either  in  the  presence  or  absence  of  insulin  (50  ng/ml)  and  epidermal  growth 
factor  (EGF;  10  ng/ml).  Leptin  alone  had  no  effect  on  mammary  epithelial  cell  growth, 
whereas  leptin  prevented  cellular  proliferation  in  the  presence  of  insulin  and  EGF.  Only  the 
lowest  concentration  of  leptin  (1  ng/ml)  reduced  DNA  synthesis.  These  results  suggest  that 
leptin  may  be  a  potential  inhibitor  of  mammary  epithelial  cell  proliferation  when  leptin 
concentrations  are  low,  but  not  when  concentrations  are  high  as  occurs  with  obesity. 
Although  changes  were  detectable,  they  may  have  been  limited  by  low  leptin  receptor 
expression  due  to  the  culture  of  cells  on  plastic.  In  an  effort  to  increase  receptor  expression 
and  maximize  responses,  HC1 1  cells  were  cultured  in  a  collagen  matrix,  thereby 
representing  a  more  natural  environment.  This  three-dimensional  system  generated 
differential  mRNA  expression  of  both  long  and  short  receptor  isoforms.  With  collagen 
alone,  the  long  leptin  receptor  isoform  was  prevalent.  In  contrast,  addition  of  insulin  and 
EGF  to  the  medium  altered  expression  so  that  the  short  receptor  isoform  was  more 
prevalent.  The  ability  to  induce  differential  expression  of  these  receptors  is  critical  as  these 
receptors  vary  depending  upon  stage  of  mammary  gland  development.  The  results  of  these 
and  subsequent  studies  will  contribute  directly  to  the  knowledge  of  mammary  gland 
development  and  possibly  tumor  development  by  providing  new  infonnation  regarding  the 
signaling  pathways  between  the  adipocyte-rich  stroma  and  mammary  epithelial  cells. 
Understanding  these  pathways  in  relation  to  both  normal  and  pathologic  mammary  cell 
growth  is  imperative  because  of  the  greater  risk  of  breast  cancer  that  occurs  with  obesity. 
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Impact  of  leptin  on  in  vitro  cytokine  production  during  early  and  mid  lactation,  Gina  M. 
Pighetti,  Department  of  Animal  Science,  University  of  Tennessee,  Knoxville,  TN 

The  ability  of  leptin  to  regulate  energy  stores  within  the  body  has  allowed  it  to  evolve  and 
help  regulate  other  energy-dense  processes  such  as  reproduction  and  immunity. 
However,  very  little  if  any  information  exists  regarding  the  consequences  of  leptin  on 
bovine  immune  function.  Therefore,  the  objective  of  the  current  study  is  to  compare  the 
in  vitro  responses  of  peripheral  blood  mononuclear  cells  isolated  from  both  mid-to-late 
(ML)  and  periparturient  (PP;  within  3  days  after  calving)  dairy  cows  to  leptin.  Increasing 
doses  of  concanavalin  A  (0-2  ug/ml)  and/or  recombinant  human  leptin  (0-50  ng/ml)  were 
administered  to  the  cells  12  hours  prior  to  collection  for  RNA.  interferon  (IFN)-y  and 
interleukin  (IL)-4  mRNA  were  measured  as  indicators  of  cellular  and  humoral  immunity, 
respectively.  Preliminary  evidence  indicates  that  cells  isolated  from  PP  and  ML  cows 
respond  in  a  similar  fashion  to  leptin,  but  vary  as  to  which  concentrations  they  respond 
to.  Leptin  approximately  doubled  the  relative  expression  of  IFNy  mRNA  in  cells  from  ML 
cows,  regardless  of  dose.  In  contrast,  cells  from  PP  cows  only  responded  to  the  lowest 
leptin  dose  (1  ng/ml).  Little,  to  no  IL-4  mRNA  was  produced  in  stimulated  cells  collected 
from  ML  lactation  cows.  However,  costimulation  with  a  minimum  of  5  ng/ml  leptin 
increased  IL-4  mRNA  to  levels  comparable  to  IFN-y.  In  contrast,  it  required  50  ng/ml  to 
achieve  the  same  effect  in  cells  from  PP  dairy  cows.  These  preliminary  results  indicate 
that  immune  cell  populations  are  responsive  to  leptin  and  that  this  response  can  vary 
with  the  stage  of  lactation.  Moreover,  with  the  fluctuations  in  leptin  that  can  occur  with 
body  condition  and  pregnancy,  it  is  imperative  to  further  investigate  this  link  between 
leptin,  energy  metabolism/storage,  and  immune  function  in  order  to  promote  better 
animal  health. 
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Brain, 

pancreas,  fat. 

•  Feed  intake 

•  Energy  metabolism 

•  Insulin  levels 

•  Lipid  stores 

etc. 

j  As  such,  it  can  "control"  high  energy  functions  | 

it  Leptin 


Leptin 


Leptin  Receptor 


♦Adipocytes,  placento,  muscle,  brain, 
mammary  epithelial  cells 
♦  16  kDa 

♦2-10  ng/ml  plasma 
♦normally  bound  by  binding  proteins  in 
blood 


♦  Cytokine  receptor  family  (gp-130) 

♦  Highly  conserved 

♦  High  affinity  binding  200-700  pM 

♦  Homodimerization 

♦  Alternative  splicing  for  multiple  isoforms 


Lepft  Negative 


Leptin  Receptor  Signaling 


Box  1  (gtiTifo 

Box  2  — 

Box  3 


W  HTyr986 


‘ROS/NFkB?? 


tS.{l  Leptin... _ 

|H  1st  Question... 

excellent  candidate  for  an  adipocyte - 
derived  mammary  gland  growth  factor. 

•  Fat  necessary  for  mammary  growth 

•  Leptin  produced  by  fat  cells 

•  Leptin  regulates  hi  energy  processes 

'  :S. 

Are  mammary  epithelial  cells 
capable  of  responding  to  leptin  ??? 

Do  mammary  epithelial  cells 
express  leptin  receptors? 


Does  leptin  receptor  expression  change 
during  mammary  development? 
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Pregnancy 
Mid  Late 


Lactation 


2nd  Question... 


What  effect  does  leptin  have  on 
mammary  epithelial  cells? 


In  vivo  models... 


Potential  leptin  implications 
for  breast  cancer... _ 

Obesity 


Does  Obesity  Contribute 
to  Breast  Cancer? 


°  Excess 
leptin 


ipllli 

ifei® k 


Growth 

inhibitor 


Impaired 

leptin 

signal 


D.  Current  Statement  of  Work 


Task  1  .Determine  if  epithelial  cell  expression  of  Lep  or  LepR  isoforms  varies  with  mammary 

gland  development  or  tumor  formation,  (months  1 8-30) 

A.  Expression  of  Lep  and  LepR  mRNA  and  protein  during  mammary  gland  development 

•  Collect  and  process  mammary  glands  from  C57B1  mice  during  various  stages  of 
development  (n=4  replicate  experiments;  if  time  permits) 

•  Immunohistochemical  analysis  of  Lep  and  LepR  protein  expression  (if  time  permits) 

•  RT-PCR  and  in  situ  hybridization  analysis  of  Lep  and  LepRa.  b,  c,  and  e  mRNA 
expression  (if  time  permits) 

B.  Expression  of  Lep  and  LepR  mRNA  and  protein  in  primary  human  tumors 

•  Collect  paraffin-embedded  and  frozen  tissue  sections  taken  from  breast  cancer  and 
reduction  mammoplasty  patients  (months  18-30) 

•  Immunohistochemical  analysis  of  Lep  and  LepR  protein  expression  (months  1 8-30) 

•  RT-PCR  and  in  situ  hybridization  analysis  of  Lep  and  LepRa,  b,  c,  and  e  mRNA 
expression  (months  18-30) 

Task  2.  Determine  if  Lep  interaction  with  its  receptor  regulates  mammary  epithelial  cell 

proliferation  and/or  differentiation  (months  18-36) 

A.  Analysis  of  Lep  function  in  vivo 

•  Dose  response  of  in  vivo  leptin  administration  on  mammary  epithelial  cell  proliferation 
(n=4  replicate  experiments;  months  18-21) 

•  Whole  mount  analysis  of  in  vivo  proliferation  by  end  bud  number  (months  1 8-22) 

•  Immunohistochemical  analysis  of  bromodeoxyuridine  expression  (months  1 8-22) 

B.  Analysis  of  Lep  function  in  vitro 

•  Characterize  the  LepR  protein  (Western)  and  mRNA  expression  (RT-PCR)  by  mammary 
epithelial  cell  lines  (months  20-22) 

•  Evaluate  the  proliferation  and  differentiation  of  mammary  epithelial  cell  lines  to  leptin 
administration  in  vitro,  dose  and  time  course  (months  21-24) 

•  Western  and  Northern  analysis  of  WDNM1,  p-casein,  and  a-lactalbumin  expression  by 
HC11  cells  (months  23-26) 

C.  Evaluate  Lep  activation  specific  STAT  proteins  in  mammary  epithelial  cells 

•  Electromobility  shift  analysis  of  STAT  1,  STAT  3,  and  STAT  5a  (months  27-36) 

•  Gel  supershift  analysis  STAT  1,  STAT3,  and  STAT  5  (months  27-36) 


GM  Pighetti  - 


E.  Revised  Statement  of  Work  -  Proposed  ending  date  OCT  2004,  a  1  year  extension 

Task  1.  Determine  if  epithelial  cell  expression  of  leptin  or  leptin  receptor  isoforms  varies  with 
mammary  gland  development  or  tumor  formation. 

A.  Expression  of  leptin  and  leptin  receptor  mRNA  and  protein  during  mammary  gland 

development.  (JAN  2003  -  DEC  2003) 

•  Collect  and  process  mammary  glands  from  C57B1  mice  during  various  stages  of 
development,  done 

•  Immunohistochemical  analysis  of  leptin  and  leptin  receptor  protein  expression 

•  RT-PCR  analysis  of  leptin  and  leptin  receptor  isoforms 

•  In  situ  hybridisation  of  leptin  and  leptin  receptor  isoforms  -  if  time  permits 

B.  Expression  of  leptin  and  leptin  receptor  mRNA  and  protein  in  primary  human  tumors,  (until 

AUG  2004) 

•  Collect  paraffin-embedded  tissue  sections  taken  from  breast  cancer  and  reduction 
mammoplasty  patients  (in  progress) 

•  Immunohistochemical  analysis  of  leptin  and  leptin  receptor  protein  expression  (JAN 
2004  -  AUG  2004) 

•  RT-PCR  analysis  of  leptin  and  leptin  receptor  isoforms  (JAN  2004  -  AUG  2004) 

•  In  situ  hybrization  of  leptin  and  leptin  receptor  isoforms  -  if  time  permits 

Task  2.  Determine  if  leptin  interaction  with  its  receptor  regulates  mammary  epithelial  cell 
proliferation  and/or  differentiation. 

A.  Analysis  of  leptin  function  in  vivo.  (JAN  2003  -  JUNE  2003) 

•  Impact  absence  leptin  on  mammary  gland  development  while  in  presence  estrogen  and 
progesterone . . .  DONE 

•  Whole  mount  analysis  of  in  vivo  proliferation  by  end  bud  number  (JAN  2003-APRIL 
2003) 

•  Immunohistochemical  analysis  of  proliferation  (JAN  2003  -  JUNE  2003) 

B.  Analysis  of  leptin  function  in  vitro.  (JAN  2003  -  DEC  2003) 

•  Characterize  leptin  receptor  protein  (western)  and  mRNA  (RT-PCR)  expression  by 
mammary  epithelial  cell  lines 

•  Evaluate  proliferation  and  differentiation  of  mammary  epithelial  cell  lines  to  leptin 
administration  in  vitro,  dose  and  time  course 

•  Western  and  Northern  analysis  of  WDNM1,  (3-casein,  and  a-lactalbumin  expression  by 
HC11  cells 

C.  Evaluate  leptin  activation  of  specific  STAT  proteins  in  mammary  epithelial  cells  (JAN  2004 

-AUG  2004) 

•  Electromobility  shift  analysis  of  STAT  1 ,  STAT3,  and  STAT 5 a 

•  Gel  supershift  analysis  STAT1,  STAT3,  and  STAT5 


